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Hair Today ... 
In this issue, there are two interesting papers that analyze hair 
growth. One provides an in vitro model for pharmacologic testing of 
agents that may promote human hair growth. Taylor et al use this 
system to demonstrate the effect of cyclosporin A. The other de-
scribes an in villo rodent system for analysis of the cell types and 
interactions that contribute to the establishment and growth of the 
hair follicle. Weinberg and her co-workers have performed the 
groundwork for a system that will permit genetic manipulation and 
further clarify the steps in follicle cycling. 
Cyclosporin A (CsA) treatment often produces excess hair 
growth in humans. This might be caused by an increase in the rate of 
growth or by a longer anagen phase of the follicle cycle. To test 
these alternatives, "clean" follicles were isolated from human scalp 
blocks that were separated at the dermis-subcutaneous interface. 
Dermal components remained associated with the hair bulb. Folli-
cles were trimmed to equivalent length and cultured individually in 
microwell plates. Hair growth was monitored for two weeks in the 
presence or absence of CsA. AI though the rate of growth was similar 
under both conditions, the follicles exposed to CsA maintained 
growth and anagen morphology for a longer time. Variability in the 
results may relate to the stage of anagen that each follicle was in at 
the time of culture. 
The importance of dermal elements in the success of hair fol-
licle growth was also made clear by the Weinberg study. Each 
follicle represents an embryonic induction system that remodels 
itself with each growth cycle. As many as seven different epithelial 
cell types must act in concert to produce the hair shaft. This pa-
per further develops a model system for study of the steps in the 
cycle and the elements that contribute important signals for hair 
growth. 
Skin from newborn mice was dissociated and grafted via a three-
dimensional collagen matrix to the backs of nude mice. Total epi-
dermal cell preparatIOns or separated fractions containing various 
dermal elements were compared for their ability to promote follicle 
growth . Coat color genetic markers were used to distinguish host 
and graft follicles, and hair quality was assayed by direct measure-
ment. Comparison of mature and immature follicles showed a re-
quirement for dermal elements by the immature follicles that was 
self-contained in those that were more mature. Future studies with 
this system can aim at the introduction of genetic altered compo-
nents. It will provide a very biologically relevant way to assay ge-
netic markers on a neutral background. 
A New Tool for Dissecting the Function of Protein Kinase C 
Protein kinase C has been widely studied as a regulator of cellular 
proliferation and differentiation. In the 1970s it was reported that 
the phorbol ester TP A produces a biphasic effect on growth of 
cultured epidermal keratinocytes (EK) . Addition ofTPAtocultures 
produces a rapid decrease in DNA synthesis and growth over the 
first five to 24 hours. During the next two to three days a selective 
portion of the cell population undergoes hyperplasia. TPA pro-
motes activation of protein kinase C (PKC); it also substantially 
down-regulates production of the PKC protein. Therefore, it has 
been difficult to determine how PKC influences growth regulation. 
Harmon and his group at Hoffmann-LaRoche have been study-
ing a series of compounds that have a very selective inhibitory action 
on PKC in cell-free assays. These compounds have little effect on 
any of the other cAMP-dependent and Ca++ jcalmodulin-depen-
dent protein kinases. 
.In this i~s.ue , B~lIag e! al reasoned that blocking only PKC activity 
mlg~t faCIlitate dlssec.tlOn of the biphasic growth response to TPA 
seen 111 EK. The 1I1lubltor, Ro 31-7549, blocked the early inhibition 
of DNA synthesis by TPA. It also blocked morphologic changes 
produced by differentiation of the cells. Prolonged culture resulted, 
however, in marked stimulation of DNA synthesis. By itself, the 
i?hibitor did not substantially increase DNA synthesis and prolifera-
tIOn. 
Their conclusion is that inhibition of PKC maintains the cells' 
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continued capacity to proliferate; activation of PKC promotes loss 
of proliferation. The secondary effect on growth stimulation by 
TPA is therefore a result of a decrease in the amount of active PKC. 
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Although this study is relevant to the growth characteristics of 
keratinocytes in culture, Ro 31-7549 will facilitate the study of 
PKC-specific functions in many systems. 
The Many Forms of Leukosialin 
Leukosialin (Ly48) is the mouse homologue of human CD43, a cell 
surface sialoglycoprotein that is important for T -lymphocyte func-
tion. It is primarily expressed on cells that are hematopoietic in 
origin. Although there is a single gene, with a single mRNA tran-
script, multiple isoforms of the protein product are present. The 
isoforms vary in the o-linked oligosaccharides that are added to the 
core protein, and various cell types express different populations of 
these proteins. In vitro, CD43 acts as a signal-transduction molecule 
and can mediate T-cell mitogenesis when it is cross-linked with 
specific antibodies. Aberrant expression of CD43 is found in con-
junction with the characteristic dermatitis that accompanies com-
promised immune function in the genetic disorder, the Wiskott-
Aldrich syndrome. Although there is strong homology between the 
mouse and human, Ly48 does not act as a mitogenic activator of 
T -cells in the mouse system. What does this say about interspecies 
similarities and functional diversity? How can the mouse model 
help us to learn more about the function of these receptors and their 
role in signal transduction? 
The skin participates in immune functions and contains two types 
of bone marrow-derived cells, Langerhans cells (LC) and dendritic 
epidermal T cells (DTEC). Gaspari et al have used four monoclonal 
antibodies specific for the different isoforms of Ly48 to study cells 
within the epidermis that express Ly48. Suspensions from acutely 
dissociated epidermis revealed a small, but consistent, population of 
cells that reacted with two of the Ly48 antibodies. Cell-fractiona-
tion techniques coupled with differential diagnostic immunodetec-
tion allowed a more rigorous characterization of the reactive cell 
population. Flow-cytometry profiles clearly demonstrate that anti-
bodies to Ly48 detect only Thy I + DETCs, and not Langerhans 
cells or keratinocytes. Sialoglycoproteins appear to be involved in 
cellular adhesion and migration events and cytokines such as TNF-
II induce their expression. ICAM-I, an epidermal intercellular ad-
hesion molecule, is bound by CD43. The epidermis produces many 
different cytokines and although specific ligands for Ly48 have not 
been identified, these authors feel that the unique profile of Ly48 
isoforms may confer an "epidermotropism" to DETCs. 
On the Effectiveness of Sunscreens 
The immediate harmful effects of ultraviolet radiation (UVR) are 
seen by most people as sunburn and a localized inflammatory re-
sponse. Skin cancers, particularly basal and squamous cell carcino-
mas, are recognized to result from long-term or severe exposure to 
UVR. Decrease in the contact hypersensitivity (CHS) response to 
haptens is also caused by UVR. This can be seen in both local and 
systemic immunosuppression. DNA cross-linking and the forma-
tion of pyrimidine dimers is accepted as the primary disruptive event 
in UVR-induced carcinogenesis. DNA damage also initiates the 
local and systemic immunosuppressive effects of UVR, which de-
crease the ability to reject highly antigenic, UVR-induced tumors. 
Sunscreens have been developed that protect humans and labora-
tory mice from sunburn. They also provide protection against carci-
nogenesis and skin damage caused by chronic UVR exposure. The 
effectiveness of these sunscreens on immunosuppressive damage has 
been controversial. In this issue Wolf et al present a study of three 
common sunscreens and their photoprotective effects. A well-char-
acterized system was used to compare the UVR-dose response for 
effectiveness of each compound. The minimal inflammatory dose 
ofuVR was measured as swelling on double skin-fold thickness of 
the dorsal skin. Protection against local and systemic suppression of 
CHS was measured using C3H mice and the hapten 2,4-dinitro-
fluorobenzene (DNFB). Immunosuppression was assessed by the 
effects of repeated application of DNFB after exposure to varying 
doses of UVR. All agents were presented in the same application 
vehicle and irradiation dosages were standardized. The results 
presented here show that all three compounds were effective in a 
dose-dependent fashion against both the skin swelling resf>onse and 
immunosuppression. However, they were far more effective as 
anti-inflammatory agents, and there was a relatively high degree of 
variability in the immunosuppressive effects. These results point to 
different mechanisms underlying the two responses. They also dem-
onstrate that there may be a fine line between the actions of a 
sunscreen as a photoprotective or photosensitizing agent. This em-
phasizes the necessity that future studies on the effectiveness of 
UVR-blockers utilize well-controlled test conditions. 
